Cross-country variation in average retirement age is usually attributed to institutional differences that affect individuals' incentives to retire. We suggest a different approach. Since workers in different occupations naturally retire at different ages, the composition of occupations within an economy matters for its average retirement age. Using U.S. data we infer the average retirement age by occupation, which we then use to predict the retirement age of 38 countries according to the occupational composition of these countries. Our findings suggest that the differences in occupational composition explain up to 32.4% of the observed cross-country variation in retirement age.
Introduction
Long-standing trends towards earlier retirement and higher life expectancy jeopardize the sustainability of existing pension systems and fuel academic and political discussions.
1 Lifting the retirement age by a year or two is often proposed as a method for curbing the resulting costs of Social Security systems. While such proposals face strong political resistance, they appear rather modest in comparison with existent cross-country differences in the effective average retirement age. (75) and Bulgaria (58.2). Policy makers in search of tools to raise the average retirement age, must be interested in the determinants that drive the large cross-country differences exhibited in Figure 1 .
1 Kalemli-Ozcan and Weil (2010) attribute the rise of retirement over the course of the 20 th century to the reduction in mortality.
2 Throughout the paper, we will use the term 'effective retirement age' to refer to the age of retirement actually observed or reported by our different data sources.
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Existing research focuses on incentives related to Social Security and pension systems to explain the cross-country variation of retirement age. For example, Gruber and Wise (1998) argue that Social Security programs provide the prime determinants for retirement decisions, writing that
The collective evidence for all countries combined shows that statutory socialsecurity eligibility ages contribute importantly to early departure from the labor force (p. 161).
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In the present paper we propose a new perspective on the cross-country variation in the age of retirement. Our explanation relies on the observation that individuals in different occupations retire at different ages. 4 At least part of these differences are intrinsically linked to the type of tasks that different occupations require. For example, when carpenters retire earlier than psychologists, at least part of these differences may be caused by different requirements in physical strength of the different tasks involved. Based on this observation, we argue that an economy's composition of occupations matters for its average effective retirement age. Starting from this simple idea, we build a predictor of an economy's average retirement age solely from its occupational composition. It turns out that this predictor performs well in explaining the cross-country differences in the effective retirement age.
For policy-makers, it is important to acknowledge the role of occupations for the age of retirement for at least two reasons. First, to the extent that future occupational distributions can be projected, occupations will help to predict the evolution of the effective 3 Most of the existing literature attributes the variation in the age of retirement to cross-country differences in the incentives that individuals face when deciding on their retirement age. These incentives are thought to be driven not only by Social Security regulations (Gruber and Wise 2004) but also by private pension (Mitchell and Fields 1984) , a mix of state, private pension provision and wealth (Blundell, Meghir and Smith 2002) and Social Security Disability Insurance (Autor and Duggan 2006) . Bloom, Canning, Fink and Finlay (2009) analyze panel data for 40 countries over the period of 1970-2000 and find that Social Security reforms have substantially increased the labor supply of older men. It is important to note, however, that the literature does not unanimously suggest that Social Security has a significant impact on retirement (Krueger and Pischke 1992, Burtless 1986) . 4 By considering thirteen major industry dummies and seventeen major occupation dummies, Coile and Gruber (2007) find that the "industry and occupation dummies do not show a particularly strong pattern, with the exception of higher retirement rates in the armed forces and the cleaning and building services occupation". However, these aggregated data hide huge differences in the age of retirement across narrowly defined occupations. Table A1 in the Appendix shows, for example, that while farm foremen retire at age 61.7, farm laborers retire at age 68.5. retirement age, with the obvious consequences on the cost of social security systems and national budgets. Second, the design of social security and pension systems could be more effective if it is occupation-specific and accounts for the different elasticities of the retirement age to financial incentives across occupations. 5 We stress that the two explanations of the cross-country variation in retirement agesour occupational approach and the traditional explanation via Social Security and financial incentives -are neither contradictory nor excluding or orthogonal to each other.
First and obviously, none of the different approaches can be expected to fully explain the cross-country variation of the data. 6 Second, and more interestingly, both approaches may be related and intertwined. Thus, an early mandatory retirement age may be binding for some occupations but not for others and thereby impact the comparative advantage and hence its occupational distribution of a country through international specialization. But also reversely, the occupational distribution of a country can affect political processes such as Social Security rules.
Technically, we predict the average retirement age of an economy via the retirement age of occupations and the country specific occupational distribution. If the occupational distribution is to impact a country's average retirement age, retirement age must differ across occupations. Figure 2 shows that within the U.S., the average effective age of retirement indeed varies over 179 occupations. 7 For example, the average age of retirement of Psychologists is 71, while Airplane pilots retire around the age of 60.2 (see Table   A1 in the Appendix). At least part of these differences are likely to be explained by intrinsic characteristics of the corresponding occupations such as physical requirements or the pace at which job-specific knowledge depreciates. 8 5 Discrepancies in retirement rules already exist. For example, not all workers in the U.S. today face a mandatory retirement age. The mandatory retirement age is 56, 57, 57, 55 and 65, for air traffic controllers, FBI agents and other federal law enforcement officers, national park rangers, U.S. lighthouse Service workers and airline pilots, respectively.
6 Indeed, Manoli and Weber (2011) find that the elasticity of labor supply with respect to financial incentives is low suggesting that "many retirement decisions are likely to be affected by factors beyond only financial incentives from retirement benefits". 7 We use Current Population Survey (CPS) data from Integrated Public Use Microdata Series (IPUMS). See King, Ruggles, Alexander, Flood, Genadek, Schroeder, Trampe and Vick (2010) . The method used to compute the average retirement age by occupation is described below. We obtained observations for 179 of the 263 occupation classes defined by the Census Bureau.
8 Differences in the age of retirement across occupations could be driven by differences in rates of human capital depreciation through knowledge obsolescence and health deterioration. On the one hand, Clearly, a country whose working population is mostly engaged in occupations characterized by early retirement age can be expected to have a lower average retirement age than a country whose working population is more concentrated at the other end of the occupational spectrum. By a simple composition effect, the occupational distribution potentially impacts a country's average retirement age. The composition of occupations, however, can be relevant for cross-country differences in the retirement age only if the underlying occupational distribution varies across countries. Figure 3 shows that, in fact, large cross-country differences in the occupational distribution exist within a sample of 44 countries. 9 The figure plots the share of employment for male since the pace of technological progress varies across occupations, wage structure and the decision to retire is thus occupation specific (Ahituv and Zeira 2011 , Allen 2001 , Aubert, Caroli and Roger 2006 , Bartel and Sicherman 1993 . On the other hand, job characteristics such as undesirable working conditions, physical demands and necessary aptitudes are important factors that affect the decision to retire (Quinn 1977 , Mitchell, Levine and Pozzebon 1988 , Filer and Petri 1988 9 Economic development and international trade are typically thought of as the two major determinants of the cross-country differences in the occupational distribution. On the one hand, economic development and the adoption of new technologies obviously impacts the labor market and the composition of tasks and diversifications (Imbs and Wacziarg 2003 , Autor and Dorn 2009 , Acemoglu and Autor 2011 , Goos, Manning and Salomons 2008 . On the other hand, trade liberalization -inducing international specialization-affects the composition of industries and occupations. Recently, Schott (2003 , 2004 has shown that a large part of the factor reallocation takes place within industries. A number 4 working population in these countries across nine broad one-digit of the International Standard Classification of Occupations (ISCO-88).
10 Each of the small dots represents the employment share of a country in the respective occupation; the larger dots represent unweighted country averages. While the cross-country average employment share is highest for Craft and related and lowest for Clerical support workers, the figure shows that occupation shares are widely dispersed across countries. To assess how occupational distributions affect average retirement ages we proceed in two steps. First, we use U.S. data to infer the average retirement age by occupation.
Second, for any given economy, we predict its average retirement age by the weighted of papers investigate the effect of import competition on employment along the occupational dimension. Ebenstein, Harrison, McMillan and Phillips (2011) construct an occupation-specific measure of import penetration and measure the effect of trade on U.S. employment. The authors report that "international trade has had large, significant effects on occupation-specific wages" 10 The countries for which occupation data with ISCO-88 classification exist are: Aruba, Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Ecuador, Egypt, Estonia, Finland, France, Gabon, Germany, Greece, Hong Kong, China, Hungary, Iceland, Iran, Ireland, Italy, Latvia, Lithuania, Luxembourg, Mauritius, Mongolia, Netherlands, Pakistan, Philippines, Poland, Portugal, Seychelles, Slovakia, Slovenia, Spain, South Korea, Sweden, Switzerland, Thailand, Uganda, Ukraine, and the United Kingdom. 11 The two outliers for 'Skilled agricultural, forestry and fishery workers' (Agriculture in the figure) are Mongolia (with a share of 47.9%) and Thailand (38%); South Korea has the highest share for 'Plant and machine operators, and assemblers' (39.8%).
average of occupational retirement age from the U.S.; the weights are the economy's occupational employment shares. The result of this out of sample prediction will be called the raw predictor. Finally, we examine to what extent this information can explain the variation in the age of retirement across the globe. Conceptually, we try to explain differences across countries using differences across Americans.
We compare our raw predictor with the effective retirement age in two different samples.
12 First, we start with the OECD sample that includes a set of homogenous countries. Restricting our cross-country analysis to the year 2000, we are left with 28 advanced countries (excluding the U.S.). A variance decomposition shows that our raw predictor explains 10.5% of the cross-country variation in the effective age of retirement.
Second, we extend the range of countries to include not only developed countries but also developing ones. Our sample grows to 39 countries. In this extended sample a variance decomposition shows that our raw predictor explains about 16.5% of the variation in the effective age of retirement across countries.
We next surmise that our raw predictor might be improved by accounting for the possibility that external factors may influence absolute differences in the age of retirement across occupations but preserve the relative differences. For example, the inevitable loss of information in the crosswalk of occupation classifications we use tends to blur the differences in the corresponding retirement ages and to compress the distribution of retirement ages. 13 To correct for these effects, we conduct a linear transformation of our raw predictor. Specifically, we run a regression to estimate the way our raw predictor correlates with the effective age of retirement. In these regressions we obtain an adjusted R 2 of 24.9% for the sample of OECD countries and an impressive 32.4% for the extended sample. These numbers strongly indicate that occupational distribution is an important factor in explaining differences in the age of retirement across countries.
We notice that in the OECD sample the estimated coefficient, which is significant at the one percent level, is 4.7 and significantly above one (Table 2 , Column I). This finding 12 To use the U.S. average retirement age by occupation for the cross country analysis, we produce a crosswalk to map the 179 different occupations of the 3-digit 1950 census classification scheme to 43 categories of the 2-digit ISCO-88 classification scheme, by which employment data are given. 13 Consider the extreme case of a crosswalk mapping all U.S. classes into only one single class. The predicted retirement ages based on this crosswalk would be constant across countries, hence totally compressing the cross-country difference in the raw predictor.
6 requires a word of explanation. One possible explanation is the effect of the crosswalk of occupation classifications we need to use to map 179 occupation classes from the U.S. data into the 43 classes of our cross-country data. As pointed out above, the loss of information tends to blur the differences of retirement ages and compress the distribution of retirement ages, which results in a steeper estimated coefficient. Another possible explanation for the high coefficient relies on the differences in the Social Security system. Thus, the U.S. has a relatively lean Social Security system compared to most other OECD countries, which may well compress the occupational distribution of retirement ages in the U.S. 14 Indeed, it is possible that in economies with lean Social Security programs virtually everybody is working up to the mandatory retirement age, while generous Social Security programs induce workers of some occupations -e.g. those characterized by high levels of human capital depreciation -to retire relatively early. When the impact of Social Security programs on the age of retirement differs across occupations, the generous systems will result in a more dispersed occupational retirement ages, thus explaining that the size of the estimated coefficient exceeds one. 15 Indeed, when extending the sample to include developing countries characterized by lean Social Security and welfare programs the magnitude of the coefficient drops to 3.8 (Table 3 , Column I).
We do not ignore that the literature on retirement decisions typically focuses on financial incentives, in particular on those connected to Social Security and pension systems.
We therefore examine whether the predictive power of occupational compositions is affected by these policy variables. To this end, we run simple multivariate OLS regressions of the observed average retirement age on our raw predictor and a number of policy variables related to retirement incentives. The coefficient on our raw predictor of retirement remains highly significant and positive. The inclusion of the policy variables increases the adjusted R 2 from 44% up to 74% in our OECD sample and from 43% to 76% in our extended sample. Thus, financial incentives and occupational compositions jointly explain the major part of the variation in the effective age of retirement.
Finally we follow the literature and control for additional variables that might affect the age of retirement such as per-capita GDP, life expectancy, the share of urban population and average schooling and find that the coefficient on our raw predictor is intact in terms of magnitude and statistical significance.
With the current study we establish a clear link between occupations and the age of retirement. However, we need to stress that we do not identify a country's occupational distributions as the cause for its average age of retirement. Indeed, one may think of mechanisms that establish a causal link in the reverse direction. For example, a general mandatory retirement age will affect some occupations more than others 16 or Social Security systems may systematically discriminate between occupations. Both of these policies distort the relative occupational retirement ages, and therefore the occupations' relative productivity. The resulting impact on a country's comparative advantage generates international specialization and hence determines the country's occupational distribution. In these examples, policies causally affect the occupational distribution via their effect on the age of retirement.
On the other hand, one may argue that the very policies themselves are shaped by a country's occupational distribution. Indeed, if the number of workers in a specific occupation grows and becomes politically relevant, the resulting political pressure may induce changes of the Social Security system that favor these specific occupations. At the individual level, joining private pension systems might be driven, among other things, by the nature of individual's occupation as individuals' health and productivity differ across occupations. By endogenizing Social Security systems, these examples show that retirement incentives, which are usually taken as the key determinant of retirement decisions, are not necessarily the starting point of a causal chain. Instead, they may well be shaped by the occupational distribution, making the latter the deeper determinants for policies.
In sum, our study neither establishes causality nor does it claim to do so. Nevertheless, 16 Assuming that the ages reported in Table A3 in the appendix are undistorted, mandatory retirement at age 65 would not affect Chemists who retire at 62.9 but forces Clergymen who retire at 68 to retire earlier (codes 7 and 9). 8 we argue that it adds to the literature in some relevant dimensions. At the very least, our results show that a strong link exists between occupations and the retirement age and that this link is relevant for macroeconomic aggregates. This observation implies that there is high potential for studies that investigate the occupation specific retirement incentives and that retirement studies ignoring occupational dimensions are likely to miss part of the variation.
Moreover, our methodology provides a natural benchmark of a country's retirement age that helps to assess common arguments in on-going political debates. For example, Greece, Spain and Portugal are recently accused of retiring too early. For example, the German chancellor Angela Merkel requested that people in Southern Europe should not "be able to retire earlier than in Germany". This argument seems far-fetched when observing that the effective age of retirement in Greece exceeds that of Germany by about 27 month. Indeed, referring to these inconsistencies, the Financial Times Deutschland writes that "Merkel's push for a comparison here is both unnecessary and absurd". However, when accounting for differences in occupational compositions between the two countries, the picture is somewhat altered. Greek excess retirement age over the German one shrinks considerably to less than 20 months. Moreover, when refining the predicted occupational distribution with a linear fit the overall picture turns upside down: Germans retire ten months later than Greeks.
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In the remainder of this paper, section 2 describes our empirical strategy, data and results and section 3 concludes.
Empirics

General Method
To what extent can cross-country differences in the occupational composition explain cross-country differences in the average effective retirement age? To address this ques-tion we observe that the average retirement age in country c, ret c , can be written as:
( 1) where, w c,o is the employment share of occupation o ∈ O in country c ∈ C and ret c,o is the average retirement age of occupation o in country c.
We define now ret o as the retirement age of occupation o in our benchmark economy.
With this definition we can write the identity
The first term on the right hand side of equation (2) represents the contribution of the occupational composition to the retirement age and the second term consists of the weighted deviations of the occupational retirement ages from the exogenous ones.
Writing now w o for the employment shares of our benchmark economy and ret for its average retirement age, we have
Equation (3) defines a decomposition of the deviation of the average retirement age from our benchmark economy. The first term on the right hand side of (3) captures the between occupations variations and the second term on the right hand side of (3) captures the within occupations variations. While, variations in the age of retirement across countries that are driven by differences in occupational composition will show up in the between occupations, variations that are driven by differences in tastes or policies will show up in the within occupations. Thus, An analysis that addresses cross-country differences in retirement age, ret c but ignores intrinsic differences across occupations implicitly assumes that ret o is constant in o and will therefore explain the cross-country variance exclusively through the second term in (3). In the present paper, we pursue the opposite approach and specifically focus on the occupational differences of retirement ages. To this aim, we define the relevant term:
This expression represents the retirement age in country c, that is driven by its occupational composition assuming that the occupational retirement age in country c coincides with that of our benchmark economy. Then we estimate the following econometric
where X c is a set of factors affecting the second term in (2). Indeed, if occupational employment shares were exogenous, our approach would identify the causal effect of occupations on a country's average retirement age. As we have pointed out in the introduction, however, Social Security legislation can shape a country's comparative advantage and impact occupational distribution through international specialization. Also, the occupational distribution can reversely impact Social Security programs through the median voter. In either case, the weights w c,o are not entirely independent of other factors influencing a country's average retirement age. We are therefore careful to read our results as a variance decomposition only.
Implementing our approach we proceed with the following two steps. In a first step, we compute the average retirement age per occupation. In a second step, we employ the estimates from the first step to predict the retirement age for a given country c according to (4).
Finally, we take our prediction, ret c from equation (4) and assess to what extent it explains differences in the effective age of retirement across countries. We do so in two different ways. First, based on equation (3), we calculate the share of variation in the effective retirement age that is explained by the variation in the first term of its right hand side. Second, we regress the effective retirement age on ret c according to (5) and estimate the goodness of fit through the R 2 .
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The Age of Retirement at the Occupational Level
We begin by calculating ret o , a clean measure of the average retirement age for each occupation. We use individual employment data and estimate the simple empirical model
where ret i is the retirement age and the indices o and i indicate the occupations and individuals, respectively. D o stand for occupation dummies and Z i is a vector of control variables that are likely to impact an individual's retirement age. The error term ε i is assumed to be normally distributed. Henceforth, we refer to this first step as the first stage. We choose to use the U.S. as our benchmark economy for estimating ret o . Using the U.S. for our first stage has many virtues. First, the U.S. data have a good coverage.
Second, the U.S. has a very different Social Security system from the other OECD countries and, therefore, any mismatch in the occupational retirement age between the U.S. and the other countries should limit our ability to explain cross-country differences in the retirement age. Thus, our results should be taken as a lower bound of the importance of occupations in explaining cross-country differences in the retirement age.
Estimating the Occupational Retirement Age
To estimate equation (6), we use IPUMS-CPS employment data provided by the U.S.
Census Bureau. We limit the data to the years from 1990 to 2010 to obtain enough observations and at the same time span a period that is comparable in terms of Social Security, technologies and retirement patterns.
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Following the previous literature, we focus on male individuals. To identify retiring men, we assume that a worker retires when, simultaneously, he is aged 50 or above, With the retirement incidents thus identified and using the information provided by control variables, we can estimate equation (6) at the individual level. The four columns of Table 1 summarize the results of the underlying regression. In Column I we calculate a crude measure of the average retirement age for each occupation by running the first stage (6) without any control. However, the age of retirement is affected by other factors such as education, marital status among other things. Therefore, we would like to clean our measure from the impact of this type of information. We thus run three additional regressions. In the second regression, we control for a state-fixed effect. In the third one,
we also add year dummies and in the fourth regression we add dummies for education and marital status. Thus, Table 1 summarizes the results for the first stage (6), for which we do not report the coefficients of all of the dummies but report the specification of the model, the number of observations and the adjusted R 2 . The R 2 ranges between ten and twenty percent for the 4,500 to 5,000 individual observations. The lower part of the 
Predicting Cross-Country Retirement Ages
In our second step, we employ the estimated coefficientsβ o from the first stage (6) to predict the retirement age for a given country c according to (4). Specifically, we compute
Here, we weight by the employment shares w c,o of occupation o in country c. Henceforth, we refer to the outcome of the expression (7) as our raw predictor. While the regression in the first step may include a series of control variables, the prediction in the second step relies only on the coefficients of the occupation dummies. Notice that ret c is defined in parallel to ret c from equation (4) with the difference that ret o are replaced by their estimates,β o , we account for this difference by this slightly different notation. Thus, equation (5) is being modified to
Comparing Occupational Retirement Ages Across Countries
When constructing the raw predictor, (7), a central underlying assumption is that the distribution of occupational retirement ages is similar across countries. Indeed, our presumption is that the age of retirement is occupation-specific and stems from the intrinsic 21 Some of estimated retirement ages are not very realistic -e.g., Optometrists (code 70) retire at age 80, Demonstrators (code 420) retire at age 78.9 and Bookbinders (code 502) retire at age 79. Such outliers results from the fact that the number of observations is very small for some of the occupations reported in Table A1 . As explained below, however, the CPS occupations will be reclassified into broader classifications. Since we weight by occupation size in this process, the outliers are given very little weight, which substantially alleviates the problem (see Table A3 22 The SHARE is a multidisciplinary and cross-national panel database of micro data on health, socioeconomic status and social and family networks of more than 55,000 individuals from 20 European countries aged 50 or over. We use Wave 1, for which data on occupation are available for 12 countries. These countries are Austria, Germany, Sweden, Netherlands, Spain, Italy, France, Denmark, Greece, Switzerland, Belgium and Israel. Henceforth, we will refer to these twelve countries as Europe. For a complete description of SHARE, see the dedicated website: www.share-project.org. The SHARE data collection has been primarily funded by the European Commission through the 5th framework programme (project QLK6-CT-2001-00360 in the thematic programme Quality of Life). Additional funding came from the US National Institute on Aging (U01 AG09740-13S2, P01 AG005842, P01 AG08291, P30 AG12815, Y1-AG-4553-01 and OGHA 04-064). Data collection in Austria (through the Austrian Science Fund, FWF), Belgium (through the Belgian Science Policy Office) and Switzerland (through BBW/OFES/UFES) was nationally funded. 23 In both data sources we have 43 different ISCO-88 classification at a two-digit level. However, these two different classifications do not completely coincide so that we need to merge some of the classifications. This leaves us with 25 broader classification Of course, the occupational age of retirement is affected by other factors such as Social Security and welfare programs that differ across countries. Therefore, it may be the case that farmers and factory workers in the U.S. do not retire exactly at the same age as farmers and factory workers in Germany but their relative retirement age or ranking is preserved. To address this question we examine the similarity in the ranking of occupational retirement age across countries. We calculate the Spearman rank correlation between the US and the European occupational average, which is 76%.
Motivated by the strong similarity of occupational retirement ages across countries, we proceed by estimating the age of retirement at the occupational level from the U.S. data to predict the average retirement age for the rest of the world.
Predictions for OECD Countries
Could U.S. occupational data explain differences in the effective age of retirement across countries? We are now ready to answer this central question of the current paper. To this end, we use our estimates from the first stage (6) for the retirement ages by occupation in the U.S. to predict the ages of retirement over a set of countries. To use the pure information revealed by the differences in occupations, we control in the first stage (6) for years, state effects, marital status and level of education (see Table 1 , Column IV). The estimated occupational retirement ages are those from the previous subsection (Table   A1 ).
An assessment of our raw predictor (7) requires a comparison with the effective, observed age of retirement for a set of countries. Such data is available for a broad set of OECD countries.
24 Two additional virtues arise from focusing on the OECD countries.
First, this set of countries is relatively homogenous and second, the quality of OECD data is generally high.
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24 See (Table A4 , Column III) of the Appendix. 25 OECD estimates are based on the results of national labor force surveys and the European Union Labor Force Survey. The OECD computes the average effective age of retirement "as a weighted average of (net) withdrawals from the labor market at different ages over a 5-year period for workers initially aged 40 and over. In order to abstract from compositional effects in the age structure of the population, labor force withdrawals are estimated based on changes in labor force participation rates rather than labor force levels. These changes are calculated for each (synthetic) cohort divided into 5-year age groups."
We need to know the occupational employment shares w c,o in order to actually compute the raw predictor (7) for different countries. To construct this variable, we use ILO data, which provides the number of working individuals by gender, disaggregated according to different classification systems of occupations for 85 counties. For a subset of 42 of these countries, occupational data are reported based on the ISCO-88 classification. We use this subsample of countries for our exercise. 26 Finally, we obviously need to know the estimated age of retirement of each occupation to compute our raw predictor (7). Unfortunately, the estimates that we calculated in the first stage using U.S. data according to (6) are not directly comparable to the ILO data since the former are coded using the 1950 census classification scheme while the latter are based on ISCO-88 classification. Therefore, we define a concordance table between the 1950 census classification scheme and the ISCO-88. 27 With this concordance table we map 179 different occupations of the 3-digit 1950 census classification scheme to 43 categories of the 2-digit ISCO-88 classification scheme. When translating the estimated coefficients on the occupation dummies obtained from the first stage regression (6) to the ISCO-88 classification, we note that more than one census classification code was assigned to some ISCO-88 codes. For these ISCO-88 codes, we weight occupational retirement ages by the corresponding U.S. employment shares. Table A3 of the Appendix reports the resulting constructed average retirement age for the 43 ISCO-88 occupations. The distribution of the estimated occupational retirement ages is now much more concentrated than in Table A1 and outliers in the upper and lower spectrum are less frequent.
Using the employment shares of the ISCO-88 occupations as weights, we can now easily compute the raw predictor according to equation (7). Recall that the occupational retirement ages,β o in (7), are based on U.S. data but the weights (w c,o ) are provided by the ILO.
Merging the data on the effective age of retirement provided by the OECD with our predicted age of retirement leaves us with 28 advanced countries (excluding U.S.). We 26 For the list of countries see (Table A4 , Column I) of the Appendix. 27 see Table A2 of the Appendix 17 restrict our cross-country analysis to the year 2000, which leaves our set of countries unchanged.
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To assess the success of our raw predictor, ret c from (7) we decompose the variance in the effective age of retirement and compute the share of the variance in the cross-country retirement ages that is explained by our predictions, i.e. we compute
The expression computed in (9) equals one when the raw predictor perfectly fits the effective data and negative (and potentially unbounded) in case our raw predictor is independent or negatively correlated with the effective data.
With this variance decomposition we evaluate the success of our raw predictor by computing the part of the variance explained by our prediction. According to this exercise, our prediction explains 10.5 % of the cross-country variation. Thus, the U.S. occupational retirement ages can explain about a tenth of the considerable cross-country variation in average retirement age merely through the occupational composition effects of the different countries.
For each individual country, we further compute the deviation from the 'naturally implied' retirement age by considering the differences between the effective retirement age, ret c , and the predicted one, ret c . Figure 5 pations. Nevertheless, the effective retirement age in Greece is more than a year higher than is predicted by its occupational distribution (+1.21), while Germany falls short of the prediction by about half a year (-0.43). Quite generally, those countries that have frequently faced requests to reform and tighten their pension systems during the current Euro Crisis (Portugal, Greece, Spain) see positive and higher deviations from the predictions than countries from which such requests originate (Germany, France). 
Refining the Prediction of Retirement Age
The variance decomposition (9) has shown that the predicted age of retirement explains more than ten percent of the variation in the effective age of retirement. However, our prediction can be even further improved by accounting for the fact that the link between occupations and the age of retirement may differ across countries. For example, Social Security and welfare programs may magnify the differences in the retirement ages across occupations. Clearly, the U.S. has a relatively lean Social Security system compared to most other OECD countries, which may compress the occupational distribution of 29 Italy might be regarded as an exception to this rule. retirement ages in the U.S. Moreover, the inevitable loss of information in the crosswalk of occupation classifications defined in Table A2 are likely to blur the differences in the according retirement ages and compress the distribution of retirement ages. Both effects mentioned may imply that one year's difference in our raw predictor of retirement age actually reflect a much larger difference in effective retirement ages.
To correct for these influences in a very rough way, we refine our predictor through a linear transformation. Specifically, we run several regressions according to (8) and estimate the coefficient, ρ 1 , by which our raw predictor impacts the effective age of retirement.
In these regressions we can, at the same time, control for Social Security variables and other relevant factors. While the two variables exhibit a strong and clearly positive correlation, it is striking that the slope of the included trend line exceeds one.
30 Table 2 , Column I reports the results of the corresponding regression, showing that the estimated coefficient, which is significant at the one percent level, is 4.7. This means that a one year increase in the raw predictor is associated with 4.7 years increase in the effective retirement age. Finally, the adjusted R 2 is 0.25, which implies that our raw predictor can explain a quarter of the cross-country variation of retirement ages within a sample of 28 OECD countries.
Interestingly, the fact that the estimated coefficient on our raw predictor exceeds one is consistent with both suggestions from above -the compression of our predictor due to either Social Security systems or else due to the translation of occupation codes in the crosswalk. While both effects obviously steepen the slope in Figure 6 and lead to a higher estimated coefficient, the former explanation is reminiscent of the explanation that Ljungqvist and Sargent (1998) provide for the long-term unemployment in welfare states during the 1980s. Specifically, the authors argue that without technological progress unemployed workers easily get back into employment even with a generous unemployment benefits. However, in periods of fast technological progress the skill of laid-off workers quickly becomes obsolete and generous unemployment compensations prevent them from accepting new job offers. Analogously, workers in occupations characterized by high levels of human capital depreciation might retire early when the Social Security and welfare programs are relatively generous and retire late otherwise.
Whereas, the age of retirement of workers in the other occupations might be less dependent on the generosity of the Social Security and welfare programs.
The observation that an economy's Social Security system appears to influence our predicted retirement age might actually be a source of potential concern. Specifically, Social Security legislation might be the overriding determinant of all direct and indirect effects on retirement age, which, once it is accounted for, leaves no room for other explanations.
To address such concerns, we now turn to an econometric model, as specified in equation (8) and controls for institutional determinants of the average effective retirement age.
Occupational Distribution vs. Institutional Factors
Our approach to explain a country's effective retirement ages by its occupational composition faces a broad literature that stresses the individual's incentives in explaining the cross-country differences in retirement ages.
To give a first assessment of the relative importance of these two approaches, we include both, political variables and our raw predictor, to explain the variation of effective retirement ages in our OECD sample. Specifically, we use data about Social Security systems from the U.S. Social Security Administration's "Social Security Programs Throughout the World". 31 From this source we include three policy variables. These variables are Eligibility (age of entitlement to full Social Security benefits), Allowed (number of years before the eligibility age during which early retirement -at reduced benefits-is allowed),
and Deferred Bonus (increase in benefits due to an additional year of work past the eligibility age). The data are available for all 28 countries in our OECD sample. We run regressions of the effective retirement age on the raw predictor and find that within this group of OECD countries the coefficient on the raw predictor is significant at the one percent level; the R 2 is 0.249 (see Table 2 Column I). We add each one of the three policy variables separately and find that the significance of our predicted age of retirement is intact (Table 2 Columns II-IV).
Bloom et al. (2009) OECD dataset leaves us with 17 observations. We run regressions of the effective retirement age on the raw predictor and find that within this small group of homogenous countries the coefficient on the raw predictor is significant at the one percent level; the R 2 is 0.438 (see Table 2 Column V). We add each one of the five policy variables separately and find that the significance of our predicted age of retirement is intact (Table 2 Columns VI-X). Next, we run the effective age of retirement on these five policy variables jointly, excluding and including our raw predictor (Table 2 Columns XI and XII).
31 Our source is the International Social Security Association, which provides detailed descriptions of Social Security programs. These descriptions comprise all information of the publication "Social Security Programs Throughout the World" of the U.S. Social Security Administration, referred to by Bloom et al. (2009) . The International Social Security Association reports early retirement for five countries (Czech Republic, Ecuador, Iceland, Lithuania and Hungary). We set this variable to zero for those countries in the database for which it is not specifically reported. Three additional variables exist: Deferred Bonus and the two measures of replacement rate. Bloom et al (2009) compute these variables based on the definition of a representative worker and formulas that are not further specified. We do not extend these variables to our set of countries.
32 As in Bloom et al. (2009), replacement rate from the defined benefit portion of a scheme is measured separately from the one that accrues from defined contributions. 33 See Table A4 , Column IV of the Appendix.
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The adjusted R 2 is 0.179 and 0.742, respectively. In the last specification, which includes all policy variables, our raw predictor is still significant at the one percent level.
While we are mainly interested in the performance of our raw predictor, it is reassuring to note that, overall, the social security variables explain a good share of the crosscountry variation in retirement age. In line with the findings from Bloom et al. (2009), Table 2 shows that fewer allowed years of early retirement, higher replacement rate in the defined benefit scheme and lower replacement rate in the defined contribution scheme are positively associated with a higher retirement age. 34 Table 2 also shows that the social security eligibility ages and the bonus for deferring retirement are not significantly correlated with the retirement age. This lack of significance may be the result of limited variation these two variables exhibit within our set of 17 countries. Nevertheless, the coefficients of these two variables still have the expected positive sign.
Predicting Retirement Age for an Extended Sample
We next extend the range of countries for which we compare the effective with the predicted retirement age. Consistent data on employment by occupation is relatively hard to obtain and the ILO data of occupational distribution already provides a good coverage of countries. We thus enlarge our sample by extending the set of countries for which we can obtain effective average retirement age. Specifically, we use ILO data on employment by age group to compute a proxy for the effective retirement age, relying on the method employed by the OECD (see Footnote 25). Hence, we compute for country c the employment shares θ c,a for each five-year age group a starting from age 40. We then
where a runs over all age groups and θ c,a ≡ 1 if a < 40.
With this method, we proxy the countries' retirement ages. To keep our previous terminology and considering that our calculation method relies on that of the OECD, we refer to these proxies as effective retirement ages. Our calculations increase the set of countries for which we have raw predictor and effective retirement ages to 39 countries.
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For most of these countries, data exist in the year 2000. For the few exceptions, we take the closest available year to 2000. 36 In the following, we will refer to this set of countries as the "full sample". A variance decomposition according to equation (9) shows that our raw predictor explains 16.5% of the cross-country variance in the age of retirement. This result constitutes a substantial improvement over the previous predictions based on the advanced countries only.
Australia
35 See Table 3 , Column I reports the regression results corresponding to the trend line in Figure 8. The coefficient of interest is now 3.8 and significant at the one percent level. This implies that a one year increase in our raw predictor increases the age of retirement by 3.8 years. The adjusted R 2 of this specification is 0.324. Thus, following our earlier interpretation, our refined predictor explains close to 32.4% of the cross-country variation in the average effective retirement age.
In this full sample, we repeat our previous exercise by including the five political variables that capture Social Security and pension incentives, discussed in the previous section, in order to test whether our variable of interest -the raw predictor -survives the inclusion of these variables in a very heterogenous sample that includes not only developed countries but also developing ones. Columns I-XII of Table 3 show the corresponding specifications of Columns I-XII of Table 2 . Overall, our conclusions drawn from the OECD sample with regard to the inclusion of the political variables are repeated in the full sample.
A noticeable difference between the two samples, however, is the magnitude of the coefficient on the raw predictor. In the OECD sample, its magnitude ranges around 6, while in the enlarged sample its magnitude ranges around 4. Thus, the inclusion of developing countries reduces the magnitude of our coefficient. This observation supports our conjecture from before that the magnitude of our coefficient is affected, among other things, by the welfare economy. While OECD (mainly European) countries provide much more generous financial support than most emerging countries, retirement decisions of individuals in the latter countries are less sensitive to their occupations as old age consumption needs to be financed by a longer work life. Table 4 reports the regression results when including these control variables, jointly or separately, in our full sample. Clearly, Table 4 shows that controlling for all four variables affects neither the significance nor the magnitude of our predicted age of retirement. The coefficient is around 4 and significant at the one percent level. The control Life Expectancy included in Column II is the only one that is significant, although only marginally so.
Robustness
Finally, to make sure that our results are not driven by exception of the armed forces, we exclude this occupation from our forecasts and estimations and find that all of our results are virtually unchanged.
37 Data on Average Schooling are missing for Aruba, Gabon, Luxembourg and Ukraine.
Conclusion
Economic literature has studied retirement decisions mainly from the viewpoint of institutional incentives and consequently linked cross-country differences to Social Security and pension systems. In this paper, we have proposed a new perspective on the cross-country differences in the age of retirement. We have looked at the occupational composition and its link to the effective average age of retirement. Our explanation leans on two prerequisites. First, the age of retirement is occupation-specific and stems from the intrinsic characteristics of each occupation, such as physical requirements or the pace at which job-specific knowledge depreciates. Second, occupational distribution varies significantly across countries. We use the rich U.S. data to infer a proxy for the average retirement age by occupation, thereby controlling for state dummies, marital status, the level of education and year dummies. Based on the resulting measure of retirement age, we construct a raw predictor of average retirement age by weighting the occupational retirement age with occupational employment shares. Our predictor, which is based on U.S. data, explains 32.4% of the cross-country variation in the average effective retirement age for a sample of 39 countries. We also include in our analysis financial retirement incentives that the literature typically focuses on. In a limited sample of 20 countries, for which we have data on policy variables, a regression of the effective average retirement age on our raw predictor plus relevant policy variables 76.4%
of the observed sample variation are explained, while the coefficient on our predicted age of retirement is significant at the one percent level. The general picture does not change when we include per-capita GDP, life expectancy, the share of urban population and average schooling in the regression. These results indicate that there is a strong link between countries' occupational distribution and the age of retirement, even controlling for variables that typically explain retirement ages. For each country, our raw predictor of retirement age also constitutes an interesting 'natural benchmark' against which we can compare the effective retirement ages. This comparison delivers noteworthy insights. Thus, the Czech Republic and Poland have virtually identical effective retirement ages, but Czechs retire almost ten months later when correcting for the respective occupational composition. Conversely, the observed difference of 27 months in the retirement age between Greece (age 63.2) and Germany (age 61.0) is inverted when occupations are accounted for: Germans retire ten months later than Greeks.
Finally, by highlighting the strong link between a country's average retirement age and its occupational distribution our findings may stimulate research about the extent to which life-cycle savings are affected by occupational structure. The subsequent implications for the current account and sustainability of pension systems might be worth studying as well. In this realm, the role of economic development or international specialization as underlying determinants of occupational structure might be especially in- 
